Abstract: Oxygen isotope fractionation factors for SiOl and AhSiOs polymorphs have been ca1culated by means of the modified increment method. The results suggest that the 180 is depleted in the high pressure forms (i.e. the more dense phases). The effect of crystal structure on isotopic partitioning in polymorphic phases is important, because the cation-oxygen interatomic distances and coordination numbers can change due to compression or thermal expansion in geological processes.
Introduction
It is weil known that the crystal structure of min erals can influence their isotopic properties de pending on the nature of the interatomic interac tions in the various structural forms (e.g., 0 'Neil, 1986) . Because mineral polymorphs have differ ent bond lengths and hence different vibrational frequencies, they may be expected to exhibit different behaviors with respect to light stable iso tope fractionations. According to the electrostatic potentials of oxygen sites in minerals, Smyth (1989) semi-quantitatively evaluated the effect of bond length and polymorphic transition on oxy gen isotopic fractionation. However, few quanti tative evaluations have been made of the effect of crystal structure on oxygen isotopic partition ing in polymorphic phases. The only example treated is quartz, for which calculations of oxygen isotopic partition function ratios predicted sub stantial discontinuities at the a-ß transition (Shiro & Sakai, 1972; Kawabe, 1978) .
Because of the common occurrence of SiOl and AilSi05 polymorphs in nature (laffe, 1988; Kerrick, 1990) , a systematic computation of oxy gen isotopic fractionation in them with respect to 001:10.1127/ejm/5/4/0651 the effects of polymorphic transItions would cIearly be of mineralogical and physico-chemical significance. This can also shed light upon the effect of crystallographic variables such as inter atomic distance and coordination number on iso topic fractionation factors. In this paper, calcula tions of oxygen isotope fractionation in the poly morphic phases of SiOl and AIlSi05 are carried out by means of the modified increment method which has been developed by Schütze (1980) and Zheng (1991 and 1992a) .
Calculation method and results
The statistical mechanical theory of isotopic frac tionation as formulated by Urey (1947) and Bigeleisen & Mayer (1947) is severely Iimited when applied to systems containing condensed phases (e.g., O'Neil & Clayton, 1964) . The mod ified increment method has proven to be a very efficient approach for computing the thermody namic isotope factors of oxygen in solid minerals (Schütze, 1980; Zheng, 1991 and 1992a 
